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LISTING OF CLAIMS 

For the Examiner's convenience, this Amendment includes the text of all claims under 
examination, a parenthetical expression for each claim to indicate the status of the claim, and 
markings to show changes relative to the immediate prior version of each currently amended 
claim. This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Claims 1-22 (Canceled). 

Claim 23. (Currently amended): A reactor system for converting a tar sand or a shal e 
feed into synthetic crude oil comprising: 

a) a fluidized bed reactor including an oil shal e or tar sand f e ed inl e t 

b) said reactor having a feed inlet for a feed comprising a tar sand comprising a 
bitumen, 

c) said reactor having a fluidizing medium inlet for a gas comprising hydrogen, 

d) said reactor having a fluidized bed comprising said feed, 

e) said fluidized bed adapted for fluidization by said fluidizing medium, 

f) said reactor having an operating temperature about 1500°F or lower, 

g) said reactor having an outlet for a reactor product gas comprising a hydrocarbon, 

h) said reactor having an outlet for a solid 

b) a f ee d introducing syst e m conn e ct e d to th e f ee d inl e t, wh e rein said f ee d introducing 
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syst e m includ e s; 

a sizing and scr ee ning d e vic e for r e ducing th e f ee d to 1 inch or less siz e pi e c e s and 
r e moving pi e c e s gr e at e r than about 1 inch, whil e maintaining th e f ee d at a t e mp e ratur e of l e ss 
than bout 100°F, and 

a f ee d e r d e vic e for introducing th e r e duc e d f ee d into th e r e actor . 

Claim 24. (Currently Amended): The reactor system of claim 23, further comprising 
wh e r e in th e fluidiz e d b e d r e actor furth e r includ e s : 

a gas inl e t for introducing a hydrog e n mixtur e into said r e actor; and 

a product str e am outl e t for discharging a product str e am from said r e actor; 

wher e in th e r e actor syst e m furth e r compris e s a hydrogen recycling system positioned 
conn e ct e d b e tw ee n downstream of said gas outlet th e product str e am outl e t and th e gas inl e t . 

Claim 25. (Currently amended): The reactor system of claim 23 2 4, further 
comprising wh e r e in th e fluidiz e d b e d r e actor furth e r includ e s : 

a at l e ast on e separator at l e ast partially locat e d within said r e actor and conn e ct e d to said 
product stream outl e t, wh e r e in said s e parator which removes entrained solids from said reactor 
product gas str e am as said str e am discharg e s from th e r e actor and d e posits said solids within said 
r e actor, and 

a sp e nt solids outl e t adjac e nt a top e nd of said r e actor for discharging sp e nt solids from 
said r e actor . 
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Claim 26. (Currently amended): The reactor system of claim 25, having said 
separator comprising wh e r e in th e s e parator is a cyclone s e parator, and wh e r e in th e s e parating and 
purifying d e vic e includ e s a hot ga s cl e anup communicating with cyclon e s e parator for s e parating 
fin e s e ntrain e d in th e product str e am discharg e d from th e r e actor . 

Claim 27. (Currently amended): The reactor system of claim 23 34, further 
comprising wh e r e in : 

the feed inlet and the fluidizing medium inlet positioned for cocurrent flow of said 
bitumen and said gas comprising hydrogen through said fluidized bed 

is adjac e nt a bottom e nd of th e r e actor and introduc e s th e f ee d approximat e ly 
horizontally into th e r e actor; 

th e gas inl e t is adjac e nt a bottom e nd of th e r e actor, and 

th e product str e am outl e t is adjac e nt a top e nd of th e r e actor . 

Claim 28. (Currently amended): The reactor system of claim 24 , further comprising: 
wh e r e in th e f ee d can r e act with hydrog e n in th e fluidiz e d b e d r e actor at a d e sir e d 

t e mp e ratur e and pressur e , wh e r e in th e said hydrogen recycling system comprising furth e r 

includ e s; 

a s e parating and purifying d e vic e for r e moving a substantially solids fr ee hydrog e n rich 
str e am from th e product str e am, 
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a separating device for removing a portion of said hydrocarbon from said reactor product 

gas producing a gas comprising a recycle hydrogen, 
to form a recycle hydrogen gas stream, 
a make-up hydrogen feed stream 

a mixing device for admixing said recycle hydrogen and said make-up hydrogen feed- a 
fr e sh hydrog e n str e am with th e r e cycl e hydrog e n str e am to form a hydrogen mixture, 
a heater for heating at least said make-up hydrogen 

, for h e ating a portion of said fr e sh hydrog e n and r e cycl e hydrog e n str e ams to a 
t e mp e ratur e abov e th e d e sir e d r e action t e mp e ratur e, and 

a compressor for pressurizing at least the fr e sh make-up hydroge n and th e r e cycl e 
hydrog e n to a pr e ssur e abov e th e d e sir e d r e action pr e ssur e. 

Claim 29. (Currently amended): The reactor system of claim 23 2%i further 
comprising: 

a heat exchanger to recover heat from a gas having a component which has exited said 

reactor 

communicating with said hot gas cl e anup for transf e rring h e at from a product str e am 
e xiting th e hot gas cl e anup to a portion of a hydrogen mixtur e str e am e xiting th e compr e ssor . 
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Claim 30. (Currently amended): The reactor system of claim 23^ 29 further 
comprising: 

wh e r e in th e s e parating and purifying d e vic e includ e s a gas-liquid separator for separating 
a condensable hydrocarbon having exited the reactor as a reactor product gas 

product str e am e xiting th e h e at e xchang e r into a synth e tic crud e oil product str e am and a 
gas str e am . 

Claim 3 1 . (Currently amended): The reactor system of claim 30 , further comprising: 
wh e r e in th e s e parating and purifying d e vic e includ e s a scrubbing system receiving a feed stream 
having a component which has exited said gas-liquid separator having an inl e t conn e ct e d to th e 
gas - liquid s e parator, wh e r e in th e gas str e am flows from th e gas liquid s e parator into th e inl e t of 
th e scrubbing syst e m, wher e in th e scrubbing syst e m can r e mov e impuriti e s from th e gas str e am 
to produc e a substantially pur e hydrog e n r e cycl e str e am . 

Claim 32. (Currently amended): The reactor system of claim 23^ 3+ further 
comprising: 

wh e r e in th e mixing d e vic e and th e compr e ssor ar e of unitary construction and compris e a 
compressor having a recycle hydrogen feed inl e t conn e ct e d to th e scrubbing syst e m and a fr e sh 
make-up hydrogen feed inl e t conn e ct e d to a fr e sh hydrog e n sourc e , wh e r e in th e r e cycl e hydrog e n 
str e am can flow into th e r e cycl e hydrog e n inl e t and fr e sh hydrog e n can flow into th e fr e sh 
hydrog e n inl e t, and wh e r e in th e r e cycl e hydrog e n and th e fr e sh hydrog e n mix in th e compr e ssor 
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and ar e compr e ss e d to form a pressurized hydrog e n mixtur e str e am . 



Claim 33. (Currently amended): The reactor system of claim 32, further comprising 
wh e r e in th e said compressor having has a pr e ssuriz e d hydrogen mixture stream which provides a 
feed component to a outl e t conn e ct e d to th e heater via th e h e at e xchang e r, wh e r e in th e h e at e r has 
an outl e t conn e ct e d to th e r e actor, and wh e r e in th e hydrog e n mixtur e str e am can flow from th e 
compr e ssor to th e h e at e xchang e r th e n to th e h e at e r, and then to the r e actor . 



Claim 34. (New): A reactor system for converting an oil shale into synthetic crude oil 



comprising: 
a) 
b) 

kerogen, 
c) 
d) 
e) 
0 
g) 
h) 



a fluidized bed reactor, 

said reactor having a feed inlet for a feed comprising an oil shale comprising a 

said reactor having a fluidizing medium inlet for a gas comprising hydrogen, 

said reactor having a fluidized bed comprising said feed, 

said fluidized bed adapted for fluidization by said fluidizing medium, 

said reactor having an operating temperature about 1500°F or lower, 

said reactor having an outlet for a reactor product gas comprising a hydrocarbon, 

said reactor having an outlet for a solid. 
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Claim 35 (New): The reactor system according to either claim 23 or 34, further 
comprising: 

a feed introducing system which provides said feed to said feed inlet with said feed 
comprising feed pieces having a dimension of about 1 inch or less. 

Claim 36 (New): The reactor system according to claim 34, comprising a feed 
introducing system which comprises a device for separating pieces of feed material of a 
fluidizable size from pieces of feed having a size which is not fluidizable. 

Claim 37 (New): The reactor system according to claim 35, comprising said feed 
introducing system comprising a screening device which removes pieces of said feed which have 
a dimension greater than about 1 inch from being fed to said reactor. 

Claim 38 (New): The reactor system according to claim 34, comprising a feed 
introducing system comprising a device for modifying the size of feed particles to achieve a 
particle of a size which is fluidizable. 

Claim 39 (New): The reactor system according to claim 23, comprising said feed 
introducing system which maintains said feed at a feed temperature of about 100°F or lower. 
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Claim 40. (New): The reactor system of claim 34, further comprising: 
a hydrogen recycling system positioned downstream of said gas outlet. 

Claim 41 . (New): The reactor system of claim 34, further comprising: 
a separator which removes entrained solids from said reactor product gas. 

Claim 42. (New): The reactor system of claim 41 , having said separator comprise a 
cyclone. 

Claim 43. (New): The reactor system of claim 34, further comprising: 
the feed inlet and the fluidizing medium inlet positioned for cocurrent flow of said 
kerogen and said gas comprising hydrogen through said fluidized bed. 

Claim 44. (New): The reactor system of claim 40, further comprising: 
said hydrogen recycling system comprising a separating device for removing a portion of 
said hydrocarbon from said reactor product gas producing a gas comprising a recycle hydrogen, 
a recycle hydrogen gas stream, 
a make-up hydrogen feed stream 

a mixing device for admixing said recycle hydrogen and said make-up hydrogen feed to 
form a hydrogen mixture, 

a heater for heating at least said make-up hydrogen, and 
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a compressor for pressurizing at least the make-up hydrogen. 



Claim 45. (New): The reactor system of claim 34, further comprising: 

a heat exchanger to recover heat from a gas having a component which has exited said 

reactor. 

Claim 46. (New): The reactor system of claim 34, further comprising: 
a gas-liquid separator for separating a condensable hydrocarbon having exited the reactor 
as a reactor product gas from a gas stream. 

Claim 47. (New): The reactor system of claim 46, further comprising a scrubbing 
system receiving a feed stream having a component which has exited said gas-liquid separator. 

Claim 48. (New): The reactor system of claim 34, further comprising: 
a compressor having a recycle hydrogen feed and a make-up hydrogen feed. 

Claim 49. (New): The reactor system of claim 48, further comprising: 

said compressor having a hydrogen mixture stream which provides a feed component to a 

heater. 
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Claim 50. (New): A reactor system according to claim 23, further comprising 
said feed comprising a tar sand having a piece size capable of passing through a one inch 

mesh, 

said fluidized bed comprising said feed and fluidized by said gas comprising hydrogen, 
said reactor having an operating temperature of about 1000 °F or lower and an operating pressure 
of 450 psi or greater, 

said gas comprising hydrogen fed to said reactor at a temperature of about 1500 °F or 

lower, 

said reactor system adapted to recycle a gas comprising hydrogen, 

said reactor system adapted for control of a methane level by having a gas purge. 

Claim 51 . (New): A reactor system according to claim 34, further comprising 
said feed comprising an oil shale having a piece size capable of passing through a one 
inch mesh, 

said fluidized bed comprising said feed and fluidized by said gas comprising hydrogen, 
said reactor having an operating temperature of about 1000 °F or lower and an operating pressure 
of 450 psi or greater, 

said gas comprising hydrogen fed to said reactor at a temperature of about 1500 °F or 

lower, 

said reactor system adapted to recycle a gas comprising hydrogen, 
said reactor system adapted for control of a methane level by having a gas purge. 
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Claim 52. (New): The reactor system of claim 23, further comprising: 
the feed inlet and the fluidizing medium inlet positioned for countercurrent flow of said 

bitumen and said gas comprising hydrogen through said fluidized bed. 

Claim 53. (New): The reactor system of claim 34, further comprising: 
the feed inlet and the fluidizing medium inlet positioned for countercurrent flow of said 
kerogen and said gas comprising hydrogen through said fluidized bed. 

Claim 54. (New): The reactor system according to claim 34, comprising said feed 
introducing system which maintains said feed at a feed temperature of about 100°F or lower. 
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